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(54) METHOD FOR MEASURING HOMOCYSTEINE BONDED TO PROTEIN BY PEPTIDE BOND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for measuring homocysteine in blood which is capable of 
accurately determining the risk of arteriosclerosis, while reducing the burden of a subject. 
SOLUTION: From a raw specimen containing a protein, e.g. human blood plasma, to which homocysteine is 
bonded by a peptide bond, a free homocysteine and/or a low-molecular-weight homocysteine derivative, and 
another protein to which homocysteine is bonded by a disulfide bond, the homocysteine bonded to the 
protein by the disulfide bond is liberated to prepare a specimen. After the free homocysteine and the low- 
molecular-weight homocysteine derivative are removed from the specimen to separate the protein having 
homocysteine bonded thereto by the peptide bond, the separated protein is decomposed by hydrolysis or the 
like to obtain the homocysteine or its derivative. Next, the amount of homocysteine or its derivative obtained 
is measured and the amount of homocysteine bonded by peptide bonds to the proteins present in the 
specimen is determined based on the measurement. 
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mmmcrMM] 

31 1 IStK^r^ Ffe-^r-c^ ;^?*fciS£Ui* ; t>' 

t^frhmkfc^i/X^rA >-*^i£Wfc»S-^T# 
b**fi»K-S i b *wafc^*8t«a l BMM 

[0001] 

-b Lxnmmzmtt* 

[0002] 



^TK-J— fc3r4$rif»fc»S*LT^4. %^X 

mii&Kmcom&x ^ - vim* ^m\l s h r 

[0003] as, la^H c yi&±mcr>immz t. Dfi 
mm < a ju m > ws^tiT ^4 h c y mmnwm 

{i/xf^—ypisy?— if. ^f;i/f hytKnl 
I^f/ll7yx7x7-^ ^fi/yfl7tFnf 
Kl/^^r— tfSrif ) coM^H c yftMH^PSRtS 
(C^S^Iinf* (SiK. t7SyB12, t7SyB6 
tt b ) 0*FJ£fcl J: *) . jflL^H c y MfcfiflWlrt- & £ t # 
a^tiT^S [J. Clin. Invest., 98 , 24-29(1996). N 
atureMed., 4, 386-389(1996). N. Engl. J. Med., 338, 

1042-1050(1998)] . 

[0004] He yi$m&£* tWT FS£fir-?T^3 
COT". 1~*-Ml-mnb~JX)V7 4 Ffen-^^Ltin 

f^y^f^ysi (fiift'^^Ths^so) t 

y*x;i/7-f Htt^"CMf-&LTV^i:V>*xMTV^4 [J- C 
lin. Invest., 77, 1482-1486(1986)] „ ijffi. IS05&t 
^COmXM^tlX ^hSSSLtpU c y?f^{i. ftH c yM 

m b minx a o . fflgio Hcym&b?y^?ntzi; 
[0005] it h c y mmvmmb urn. a^^a 
7mit* t ym-th ) jiyj±mxm7i:L, ?yn?m. 

iZi?X)V7 A Ym^Xm^tzW cy«J«I 
oiH«SSBfcJ:*liaJ8=Sriffci 9. ^W^^W&H** 

b^o3mTmfrt>ffif&znx&*). 3#gcoigo 

S*ffitLT«i. HIMnvh/77^-a (OT 
HPLCt^lE^J*-^*^^.) [Clin. Chem., 39, 1 
764-1779(1993) ] . gtfrffi («f8- 5 0 6 4 7 8^ 
%f0:¥9 - 5 1 2 6 3 4-f-^fg) . (PCT/ 
GB97/02266 ) ilT V ^ . 

[00 06 ] D^i^o^'&S^'. If-H c 

yiM»»l 5/xMJil±£7)A^ftHc yJfiDffii:Wv\ Z<0 

Wt>frb%:'?X^& [N. Engl. J. Med., 324, 1149-11 
55(1991). JAMA, 274, 1049-1057(1995). JAMA, 277, 1 
775-1781(1997)] . Sfcfc. itH c yjfiH£i£#fcifflL f 
^SyB6, h7S>B12 SRwHR+MSRS-e-S 
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b. IK£0%£\ «Hcya«S3WiE««*TfiT-r4* 
kfrJ^tlT&O [JAMA, 274, 1049-1057(1995), Nutrit 
ion, 8 , 28-34(1997)] „ ZCOZbfrb. f£H c yjfflg 

4 t &htih . £ tf> i 3 fc, iHcy iigiiKiM® It* 

[0007] 

[ IfeBJftflBSl L «fc 3 t -T 4 PS ] MlHc 
y t LT8B&3*iTH4 , iSKH c y b S J*)V7 a F*g 

tt*ifc**jn^*LTt5«3, ait, A»2~4i«aiTjjp 

Jl(f>ttHcy«jg« N J3E£*<*>IW£»tSfc«>, ^ 
1 2 B#IS»fcfe LfcflW)ffimWrfc:tRmi LTfi^ 3 jfcB#& 

[0 0 08] ifc, StB^f^SyB 1 2*i'7FMLTU 
4 AJiffilffli^JiiL+iliH c y «flfc&«_fcJM-S 0>fc# L , 

Jrr*fc«>3&»*»*>fe-f, 2Kl^)ttH c yiMEI4jE««[ 
T'S>4«It^ ; *nfetL-rV^4 [J. Clin. Invest., 98,177 
-184(1996)] . t*$VB6^Jg»fclMBKfl3fiBfcl£tf> 

T iEH ^JK«ME£^<9£fttft 4 ft 46 1 U , 

— SMiD^^— > (Ml kgltl lOOmg) * 
MP&IKS-tf, H^SritoT (*<W*^, flBDtitSir, 
fi9R£fe4B#RS, JSIK«8l$ia> liMtHcy6J|J&t4 

[0009] itoj; 3 fc, S»#^fiffl**|g< , iEffit; 
UjIRS'ftffilSEOfel^JKSrf MTS S H c y «t2r}£ 

4 h c y ratrfcssg 

seS*«eW-4 i b £ B Hi: ^-4 . 

[00 10] 

, mmffinztf^ x^tzbz^. jitftfctt»«. 

rpB-Hcyj fcfc^S) J&tfiflfc*-* £ fc 

[0011]^, PB-Hcy, t^B-ttl^Tf- F 
t&£-fc lOHcy jWHr£ Ut * W!? fit ( fiTF, *fc 



Ttifiq^SitJ^SSfrCfcO [J. Biol. Chem., 
272, 1935-1942(1997)] . i^^tt, #4^4 Z 
bi^^tlXlt^ i><T)CO [Atherosclerosis, 69, 1 
09-113(1988), Atherosclerosis, 88, 61-68(1991)] , 

T*>4. 

[0012]* LT±tB<0 4 3 &3rsfc$rfSiat=a&-*S3S 
fcaWfcfPSrofctS*. fi!*tf>JfiL4«H c y *fJJSt-4 
5E&-CJ4i m~t 4 21 £ 2r\^ P B - H c y (7)4*11 
£f-4?ji££jiaj^i:ft£, f £ AS Ci-ot flS § ixfz 

PB-Hcyis (*) immfm^fix^tzmmM. 

it, SfeKSPB-Hcy*llA<K0lMitS('t4V^ 

[0013] mt>. #^(±, Ly-f - HSr^'C**^ 
■r>fV!WBf-&tfc^w^W (Hcy^y^f) , 

te-^T'^^ yxf4 >-^S^rL/2 ^ ^^Wft^MiLfc 

*tyXf4> (PB-Hcy) <7)M*^t"4^t* 

Xf^(PB-Hcy) tf0il!lS^T"& 4 . 
[0014] ±ie#^ H i!OifflJE*}£T1i:, ^7°^- Ftir£ 
T*^yXf4 >-^S^-L7t^W>°^« (He y-ft^y 

*t >-^-r4 Mt/t:>-'X^7 ^ FM^-T"** 

yxf4 >tm&Lt:? y^^^tssmmm^m 
co t. o ttmzz. KimmLtzmmmmmizmmx-^ 

4„ 

[0015] -TSr*)^, ISffiJKIHW^^aMIUfc** 
4Ig, &VMlgSr^MM^*45«> ; .x;l'7 ^ F*S 

> *9 mzm^ t x ^tz ^ w -f 4 y * ^itw^jast 

SStft+OyX/l? ^ K^T^tyXf^ y**Kr& 

y^^4 y*^»nfiWfcifflBS*&*ffifc:J: 'ommttz 
mxkmwmizmmx** 4 . 
[ o o 1 6 ] a i*Lfe#«BB<oiise*ifefctiv^-cH 

c yfc?y^7WZftM?&mlzmm.iicyfc7yn? 
_LI2<7)H c yitfywRmmt-rt b%^z$.y)%>< 
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[0017] tfz. mco^mmz. i-r+vtte-??* 
^^it^Lfc^wf^y (PB-Hcy ) com 

S^-Lfe^v^W (Hcy^y^f) oiMRHSKf: 

tli^tyXf-f (KTHcyTtM 
-$"&) * s BB^LT^Si:#X.^T^S (Nature Med., 4, 

386-389(19%)] „ fgH c yTIi^ 
He y iDPSRJEtJ: 9£j£^4£fc#iS;&*i.T^4 

[FEBS Lett., 317, 237-240(1993)] „ ^yA^ftH 
c y T^»f-& t Hey TJi#SP£Wfc* « 
cOT$y»aj&£U Hcyft^y;^I^t4 

[Nutr. Metab. Cardiovasc. Dis. , 4, 70-77(1994). 
J. Biol. Chem., 272, 1935-1942(1997)] . £(7D?t#> s 
1*IS£T* LtHcy ( P B - H 

c y ) iMBi, H c y T«J£i:SfH c y TJta^Bt <k 

liHc yi^Jt^M^t:^-!. i fcjWSSSfcXVV&i bfr 

*> . *m\mm-ifmz ± -> -casssfis p b - h c y 

c yJlfficr.tfSPJe^-?-^- 1 LT fcttflTCS ft <I fc # 
[0019] S mELfci 3 fc. SK^)j|litf« 

Hey ifttfiEsirc* h s y b 6 js^js. lt v * & 

«**j2 {StitStrr £ i t , h7SyB6 TMS¥££ 
^tti^HcyTltiSL, fW:ff^PB-H 
c ym&i>±.WLX\^&b&frtl&<, P 
B - H c y?IffiSril!l5g-ri> i t (C J: 0 \£9 5 V B 6 >FH 

So 

[0020] 

[^BJOMfcDjR«] sfclfctJtoP B - H c ycoay^^ 
T1±. ^y°i- H^t*ty^f'f >-^S-^r Lit ? 

i»«PB-Hc y^M^Ste-TS. 
[002 1 ] Z\ZX\ PB-Hcytll py/lfX* 

«fc»^- L^Hcy£}gt 0 Hey tf^Ti- Kfe^tWi 



S y H<7) a - T 5 y S IZ H c y j^fir^ Ltz P B - H c 

PB-Hc y&Z&Z.tHZl*3.tl&. 
[00 2 2] £fz, ^rff'^TH c yiffi&LiZ? 
yjtfM (He yfc?>^7M) fcti. PB-Hcyt 
a^a^Ct i 0 H c y*K7f K*r&T«r£Lfc* V 

BJT-ffiffl £ ifxS H c y 4"t^ >v \°7 VM*EW&$k<?) i 
t> flj^WK ^-fiJe § tut £> »t* o T t i v \ 

[00 23] Hcyik?y^7m.$:^&-t%>imii\$. ffl 
^.{i'^tMI£mgC0Naruszewics4)CO^r1£ [Nutr. Metab. Ca 
rdiovasc. Dis., 4, 70-77 ( 1994) ] -^Ferguson A> CDjj&. 

[J. Lipid Res., 39, 925-933(1998)] l,Z%£~oX . 
A7ffc*tyXf4 yf^7? (He yT) £K 
m%itZ>Z\bl l z£*)%hZ:bl) i T%&<, 

[0 0 24] £tz. aMBLfctf^i^T-f yfcfiWft* 
4H3«LT#^&*^Xf---f >- (Hey) £;glft 

yy.T--4>-lt. 2^ J fe0Hc y^y'x^y ^ h'SSi^cJ: 
D^LJt^^yxf-y, (iilTCy s tm 

3&t& c\bhhh) \Zi?X)V7 i MtaTH c y*»|S^ 
L^c O . SVyVP ^ ^ y cry X o m<r> Cys 

-ir^Tf- F 5 0 0 0J21T) ty"x;i,7 ^ H*S 

n-T" Hey L It i> <7TQ%> -> T , Wfc«r^ 

T. ^^.^»LT r ililHc y^j bi>\*0 ) . jS 
KHcy^tfcli. titfcj^^SEttfloffcffft^-it^ 

IS^T-H c y 3&*tS^Ufc^ ^^ftffliS; JfiLT^fS 

[0025] xmviTtiimzih&mxmn. h c yity 

[00 26] fc«f L. jEftCPB-Hc y S^: 

ftfcii, o. i — i omgcofy^f'X&iz^i'thmk 

[00 27 ] &tz. mkWij^JX)Vy < c y 

(Cys) -f Hft^^LT H c y 

»«!*J tVHV Sf^frhES'JLTfflV^) PB 



!( 5 ) 001-249135 ( P 2 0 0 1 -24 9 1 3 5 A) 



-Hey cowmmnm&fr » ^mz =jx 

[0028] Wi.tr. fti*^ ,fc 3 PB-Hcy, 

ffffi^-^-^ LTffifflt--S» <! fcj&J-CS &cdt\ EB^ 
SC0BWT*:^^P B-H c yfiiJ^ffiSrffiffl-ri>«^ 
{4. SIR L«v ^ite*tf>«g L < liSRWWc-p 

we**?* -3 co&tmx'b htfi, zti t> mmm L<im 

[0029] JB«^*ai«'ffc«SW-&*ffi<i, 
izX 0 LfcH c y *«J9 jgf* t Z^mTfo 

[0030] JKcfci* 4 F^cowmii. m 

Ttm^m^x^o^t^T^h. z\cr>m. umizmm 

T'ii. JBH^£Jd£M^£*$B&0 . 1-1 0 Om 
Mfcarii-pteSJnU i5-70"cto. 5-2ffl 

cy£:?W^©3&^« 91^.1 *ts. P 

B — H c y (i^rf - F IS^T ^ W« ? « fc2Br# t T V ^ 

[003 1 ] iMfcfci*^^ * KHtetoflJBHi, 31 

-<mm (mi®, m&tt&mx 1 9 9 o^ntr) 7 6 

S^IEK^ftT^-g. J: a tC. 9. 5m 1(509 9 
»fc 0 . 5 m 1 to 3 0 %}IiMfc**£ JUX. . ^BT" 2 B# 

mm Lxmm Lizm&emm* . mmmmzmmmm 

JnU -5'CK2. 5ff#p H lRj5E£-ii\ ayniwt^tf 
itfJ: \>\ d SrSfNc «k 9 „ =J^)V? 4 FUteli 

H c y {IIS&^M^S'X-tM >-!SfclM:£:flT»8t^ 
4. 5r*s. icoj; oMTPB-Hc y(±^co^/^ 

Mil, SBW"4^A'*rh**«fiaiS*ifcHc y Kffiij 

BrS*v$\ He yfc*y;t?mtS0m=WB**5St«r 

[0032] <i<7)j: o^wMMiw^mmimmit. 



[00 33] ^SI^MS^MS^^MW^*^*^^^ 

*r -s aat h c y isti^Mifbwafc: i ^ t ®m 
h c ym^^Lxij^mm^mm^^-yxmm^ 

»fc«^-t(4. »6*L4tfttt*tf>OiffliHcy^(i. it 
KffcJSlK J: o Tfflif Lfc H c y Xli*^yXf-i ^» 

[0034] *&B&>m&im?i±* aaww»6 
Hcy-fk^^N^M^^if-r-s^ts^fcus^^^ 

J*£flfflLT*«*£a'HU H c y-ft^^^S^-ir 
tsfyji? WB^-S- 0 HX-T £ i t fc J: 0 »B fcfi^ 3 i 

[00 3 5 ] mti£ , ^*eoHSt J: 0»H c y^ 

— , PS^hiP 3^3&** iJfflT'^ £ . 

EfakLXit. t7rf'7W-25. G-5 0 (T 
7y-vA7 7/l7y7AM Tj-x^tt) . )M^f)VY>- 
2 , P - 4 (^M *5 -y Htt) ^coHJlK^v-'^rSffl* 

(i. TfflKO^B^i 5 0 0 OOPfi^hriiJR ( S U>+°T 

[0036] mmmcommizz. o»h c 
Bi>*-^s*^fcni, mmmzm^mmmzmnL. 9 
yj^wnft-zim.^. c\ti*ftmmmi-&c\bi,zj: 

a. NiJ^nail. jg^*K^^i»iiJg5-5 0%i: 
ft, *tv*KfcT^W^W*llIJOt«UrJ:V\ 

mm-mzmm^&im'&iz^ r-thy. ^ j-ivm 
zmmmi o-8o%t^^,xdi l zmkmzmML, m. 
'MMKrt ^y/vis hijr-«lk <t v ^ £ n 6 mmm 
commizz&jrmz&^xi*. iiHcyf^ti 
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yA7iei^ML, 9 5%lil±«E]JR*T-^y^° 
? £ BMW- S 22 i: OPT S £ . 
[00 38]^, f»ttfc^&*tt^£llK?*(cllt 

£11, ±IBH c y -ffc^ VA7fl#iIgtty7;17 ^ 

^WtlS^LfcH c y 3&*B^SiiS £ t A** SCOT. 58 
7cf*cO»H c y #OBfc3H*ffti , ffiffl-T S ? c?^ h 7 

^^^rvij; o (c&flftE < fx 5 S . 

[0039] *W%0MffliX\±. H c y ft? >/S7M 
iMHST^MtS^Hc yft^W^WSr^jSLTH 
cyXlif^Mf^. ±IEHcyft;? 
w^W^Tf-Ftt^fcWBrU He yft^y/^ff 
HPB-Hcy^Hc y X(±-e^SI*fta^CjffiBI§ 
4t£ (BIT, in^Stft^mtT. rpBjlilHc 
y^j fcfc^d. 2:sQJ:d&Ig£ rpB-Hc 

[0 04 0] PB-Hcyitilgtij^THcyft? 
W«^W*»fePBjfflltHcy^ES:4§ftJ5rffii:L,Tfi, M 
B*>«£l/C4HiSftfc, H c yfc9>WR£lsts£. 

i£j fcfc^d) , at/PB-Hcy^Ut^^7 

[oo4i] -&*Ti-YVM&b u-ni, man. m± 
immmmm. mim fwfxu—wim mim 
Mmt^mxi 9 9 o^ mi) 2 5-3 o^-^ie* 
co. mn*4wifi£, r;^ynii*4M!fift» x{±#*an* 

LTfi. IMxfi", £r£ft^Uffiffi SIS ^w^ff 
ii -^«jt (jsijk sawttmu 990^ ^ > 

1 5 3 — 1 98-^— 5^iB»coxHvy4MlfiS, X)±PB 
-He y^rf-Htt^S»SWfcH!0Br1-«H**fflv^ 

f¥L<iWfS. 
[0042] 1. ^T-f-KflJKffi 

( 1 ) BP*ira*#jWi£ 



jffftPMW* (10-5 0*C. P H 5-9. *£E> TSUS 
S) . f£3r&fi, flBRJf, AV^y, 5>yr$ 7^ 

[0043] ( 2 ) R^iMIH£iSj:tf TVU;* Um** 
2 — 6 NfMgt; L, METl 0 0—1 5 0°C(CT 1 

2-48 mmnAijm-?& t^ojfm%^~?zt &x*% 

4. TJl-AVmTkttMmtLXlt. £i/m?yWRtz 
ymiti- h V ^AaRR* »»ILT*BMK^ h U 7Alft 
Sr2 0 — 80%tl. MET1 0 0—1 5 OXliZX 1 2 
-4 8 B#PaSD*4MS^-S fc l^o t A S T'S 

s„ 

[0044] fc*£U iiX^JP^PffiT'ii. He yli 
«W$*t*ifc***ftfc«>, PBj®fi|Hcy*C?)icOS!l 

tc. He y^^^aoiMPP^fi'SraWfcPB-Hc 
ytf0^;k^Tb*2:«»^ScO^Wil-CS)S . 
[0045] He yC0^;^7°b*C0«»a. f&ffStl 
fcHcy A^<r^ H«f-&<0iii*4MI«c« fCScSEi: =5rS 
J;d<i-*&. He y<DXW7'h&t:mi£t 

[0046] iii&"ise-ft.cois*^ ti.^tyxf^f ym 

■thmc^mm.itmmzaux^'mm.it^^j:^fz^ 
-ft l t v ^ s fc«> . ISA x x )vt t v m<r>®m. t tf * a & 

[0047] H c yCD*)V%7°V3i<r>T}V*M\: 

Si, 3 — Kffiflg, 4-h"~;lb"iJyy, 4- 
yl-7=r-;l-) -7-7;t-^n-2 , 1, 

i/T^f — 71- {4-(Aminosulfonyl)-7-f luoro-2, 1, 3-benzox 
adiazole ; r ABD-F j t^lB^S}, Ty^Er— 

7 - 7^P^y/- 2 -^t- 1 , 3-^'T 
y — )U— 4 — if A- — h (Ammonium 7-f luorobenzo 

-2-oxa-l, 3-diazole-4-sulfonate ; JiTF r S B D — F j 

trntth) mcr>T)V5r!vmm*m^x , mm, m 
±-it^mmmm mim ?>^?mu -<mm (mi 
m. m^ft^iRiA 1 9 9 o%-mf) 77-8 o^.-^ie 

tfecO^ffi. Toyo'oka^cTX/Tifi [Anal. Chem.57, 1931-19 
37(1985)] . Treuheit^cO^Tft [Anal. Biochem. 212, 
138-142 (1993) ] TUSS^S 21 h 3&*TS S . 
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ZnidftigrSlZte. Ny-n-7'f/l-7tX7^ y. 

Y— /K 2-^;i*7lx^y- ;H£coa 
tcS'IS- ffl v vf ;* T h ^ lz Mtc-T £ £^* s $> •§> „ 

[0049] STCtC =t S»Mlt»li: H c yft 

y y y mftwxn z mx &tz&m ?y->s7W* rn 
it^ttx ■o^mm i foh<nx\ ^iwzmjtm* o . 

1— 1 0 OmMgsJnU 1 5°C— 7 0 o Cf0. 5 — 21^ 
mm-th^bXmjtL. <X^X\ T^;HWiJ5rO. 
1 — lMglinU 10 — 7 0TTT-0. 5-18^1^1 
~thZ. bX'jOVXy'VmcOTtV^lVWiT? c\btfX'% 

ttz. mm. mmzx&mmmmiz^m^x 
mmmzTiv* Mm& o . 1— im^u 10-7 

O'CT'O. 5—1 8mfSM(.S-tlZ J:tP<;l*7hl© 

riv^Mfk^o^M, ^)vtirvmz^wm\zm^ 

ifi&^h&ofc-thtMz^ BU£ff«pH£8~9?)E 

01-5 mammm it mm- hixuxw mmm^mm 
tLxi,±. pH8— 9xmmmtjm\->i><?>Tfotiif . & 

*n^M«^®Jffi=5r < <£fflT# S . M^ffifflTg: SSi 
h'J*iSI8lg*i0L 

[00 50] T/l-^MtMt LX4 — b"^;l-b°U i>'>\ 
ABD-F, SBD-FSrffiffl-tS^Ji. STC^Ji; t 

(i. *i«jko. 1 — iMt^hiot.zr^Mtmim 

ML. iX^X-Mjvm^mmO ■ l-100mMi:« 
X 0 izmtUL. 1 5 — 7 OTTCO . 5—1 8B#[iKcScBL 

[0051] 2 . mmw^y* wwm 

{ l ) xpvy^ii 

^yA7©^«t^W, He yic^y^^w^ 

PB-Hcy mmm zmmz-£&z\t&x% 

[00 52] K^ra-rfS, b yxf;17jy#4 

~RCH c y i^-f? > J^? HcfyP B — H c y07S/iC7 
Vf-^T^-h ( rp itc j tt>^d ) £ 
50S§it\ 7^— )V^i]>VJ^4MY> (PTClt.) -f 

TTS/fTyy/yft (ATZlb) U 
[0 0 5 3] fcii, »t^ATZ^Stl^Hcy{i. 

^yyy-Hfip:^ (1:5) tfziz^y-tfy-T-t 



>hJ>ik (PTHft) -tSit 
[0 0 54] ifc, P ITC<7)ft^D^. St£ 

mmt^mAl 9 9 0^ ^t) 18 2-19 4^-y 

[00 5 5 ] x^yMSJSM^^ KXiJ: 
U SBTlc^Sl^lf =5: 5 i: $ t m tm&lz t. "fib 
HcyCD?<)V%7°bM$:UmLXi5<cr>mjtLi\ 
[0056] (2) PB-Hcy ffy^T^- Kfe-^S: mm 

W3>m&. mu$, Hcy^yA7i^7syii 
^tLfz^T^n^immmzwmi-mmimm't 

yit?y^?isjzim^. wmimzx? v-~y? 
-r t z. t iz x 13 f#a i 1 3&*r* £ . 

[00 57] PB-HcylSiXSt:4il>TJ4±j*Lfe 

v ^ 3 iSK^fflv ^fc*i£*ffffl^-4«36(»Wfc:ifSrc 

[00 58] ^mcom&T&xitmiP B - H c y^ 
KXSfc:tJV^T»6*tfcP BiSBtH c y^OiSrfflS-r 

So PBaatHcy^jameii, PB-H C y» 

fcPB»Hcy^^^SIL, SiTS (i«J:55:X 
rPBifHcyfgllgj ) ^ttC 

J: OHJfiS ;fx£ . 

[ 0 0 5 9 ] WiHf, (i)PB-Hc yffl&LUItZtS^ 

xmm^m^rzifm^umLtz^izit. PBisstHc 

yftUHcyM^yXf-I^II:- (ii)77Wp 
^PB-HcyiffiiXSSrtT^ro^*^^. ffifflLJtT 

cy, S-4-b°U> ? ;PX^;l'Hcy, S-ABD-H 
cy. S-SBD-Hcyf, $3 itXiit^OPTHK 
(xvH^v4MlK*fiEfflLfc*&) fc, (iii)g| 

PB-HcyaBEEe*ff*-3fc«^i, ^t^X^^ 

yKi^Ji^^^x-fW^KwPTHf^ft: (xyb'v 
[0060] PB-Hc ylllSTII ^n^ffiO^W 
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[00 6 1 ] IM5A?n7l/57-f-tU(l 

7h^77-f-, i*tt*7A?n7h/77-(-, V 
^7A?07h/77-f- 77^-r^-^7A 

^D7b/77-f-, y/lfil*5A^n7b/57-f 

?07h/57 -f— fflflcfctf^AtafllU ffifflLT^ 
i^. #7A^«fihLT(4^(c»ld:3r<. WifcT, 
^'5X1, 77Xf 7 ?g, XfyUXlf(r)*7AAS 

[0 0 6 2] U&»L&J&*6. PBlfHcyf«; 

BfcOWJgtlRl/Ctt, P BfflSiH c ySP^WHfciBtT 

l£. JtKW^*tt«i«V>S-ABD-Hc y £ S-SB 
D-Hcy, S^^Tb^WaSiX^Hc yCOP 
T H tmW-^mi- h t & t t ££fS# 5 A ? a -7 h 7=7 

? ■< -&Mm~t&nmm.T$> 9 . H c y . yt^^Xf 

[0 0 6 3] a**5A?n7b/57 

#7jcj±iti: «t ->Tf?->T t «t v. u tfyy&mm lx t> 
fy&lSmffi.{k7v*?h7'7y <— (HPLC ) izX 

4 . 7^^071^77 -f — 

[0 0 64] P BjffilEH c y^iHKtti, 77 

^-f^-j{r5A?n7b/77^-JfllItl 1 * £ 1 

^IIIfitK • in* • ttf* m IRS m^-ft^lHlAl 9 9 2 

¥Mt ) 1-31 ^-isimco^mz ct o , #p b ast 

Hey sgs*>SBHW6 tT**t6 fc» SW5rfiE**ff» 

w mi ti-m ■ mm ■ tt« ( m 1 m jjowbTBiA 1 9 

9 05Mf ) 2 14-2 5 7^-^'IBtt«7jffi^oT, 



T" -f -^7A7n7h^77 -f - i ISMrf S £ t f iMffi 

tfHc. PBflHc yfc075 7itftii*;l/^y;l/ 

fcLT4*R«£Ktt£ltKU 77^-f^-*7A^ 

[00 6 5 ] Zc?)£ottmiz£>OftM%fttzPBj!m 
H c y^COmiH ■ ^*D^7jffi^'M^flJPS^< 

P BiffiilH c y3f«WW=J6 &T*ff3Mr#ft£30[ 

[ 0 0 6 6 . HcylW/W7«^{,OW 

T\ MalinowJbOTjffi [Circulation, 79, 1180-1188(198 
9)] fcH«fc, A-*««fi*fflvvt«SMt!*W»»tc; 

[00 67 ] ttz. ^;W7b®>'ii§^Hcy, 
J* /I^ T r ^HcyWPT Hfi»#:^^|ii 

SMUf . i cottff £f ijffl LT lilt *^fif 5 Z b ifit 

T\ 07 h ^5 y 4 -IzJ: 44MK*^-HJ"C*o 
tt^MTl 3feZ>«»3 fute Hey co^S*i ^Titt* 

Jtfc'U Cy s^/l*7MtHc y 
m$tl&<?>X\ CyskHc y^M^'ttli^tifi) 

[0068] zcoxo^PBmmiic ym^mmizmm 

TS 4«BBW*«Rrr* fc . AB 
D-F, SBD-Ff*Wf>il|, 0 S-tUS/^Xf- 
Mcy)i2 5 4nm(C^Sa^®ltK* i: S. , 9. S-AB 
D-HcytS-SBD-Hcyliff (W 380 
niru ?&3^ 5 0 0 — 5 1 0 nm) ^Ifl,. S 
-ABD-HcyhS-SBD-HcylilMS^ 

4MB<o*S»±. 1 4 ^ T h J^HcyOT 

Tummmt. PTHmmmz^m^mm ( 2 6 9 n 

m) t^^--^-4ii:(ci-3tt>lteti, ^M-TSii: 

[0069] mmmmmmm mim ? vn? 

fin (SS1JR 3BSC-ftS?RAl 9 9 O^fi 1 ) 

3 0 — 53^-- S^fcaEKS ixT V ^4 T 5 ^ Kt>W O X. 5 

«m»s*atiWiiTPBaMiHcy«SEt«i«L, ; 

(5. ^*>3ci*7AtJ;- 5 t7S/l^IL, ~y 
b f ij o -yffrTArT b F^r 5 ./ttffiNffllfc: i 

7AS, Xlio-7?/k7;ifh ^7x-;H 
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[0 0 7 0] IM7i;o7l/77^-(:j:0PB 
ft "9 , W«fl5?«aj»t:J: o^m • ; 

PBUHcyf^'S-ABD-Hc y ££(AS- SB 

* -x-fo k> , see**-*--*-* ; fc-cwas ■ ss^s 

[007 1 ] *fSHJ(7)«E^-e<2, o t:LT)I 

fe^tLtzP BMMH c y3&0*fc£-?V IA 
lf^T(4JatHW**fc*Plt^-6 P B - H c y^M^t 
S.fgPB-Hcy M^&SJi , £|g*> SWt^WSKHO L 

yit?>^?n<?)®wm. PB-HcyisiietiiJt 

-S,PB)SStHc y^OffiiltSW, iSitfPBjfiEllHcy 

4i«PB-Hcy^lll 3&fctt^£MK-*-£IR£> 

[0072] tiamZMfflkftt U P B - H c yi^il 

[0073] -ft£fo%. -5g*<7)b bJfllM (0!*. 

Hf*WS?MI 0. 1-1 Omg) £Jg»8tftci:U 

;^*aecr;wf Mt-cttffl-r *«ws ( p h 9 ) 

1..^ vcBJKS tifz ?yn? WStfHz abd-f^ 

«SBD-F£&SjUU ^X\ hV-n-y^-foy* 

4 yZmML, — 5gB#|SHfcEU s J^)Vy a YW&s 

co®mkxfr%y°hmcD®mzm\ raftrnt 
h . iic^-c, y/i-r^tc ± d s*tfta&> <b iffin h c y ^ 

y) £l£;icU ^W^OTI* (^iHt^^^W) £ 

jD7it7>S-r^ 0 JJcwc, I^Mi^i^itfflHPL 
CtML, SBfctr^-?-- rSitT'\ S-ABD- 
Hcy:£7yiS-SBD-Hcy£f&tiJ -I 
tf>»£\ He y-ffc*^?«4HKaifctit*4Hc y-ffc 
^ yM^MOHJlR^i: P B - H c ymmJM^mi-^ P 
BiSSIH c yg*Z)jn@Wttl3i3: 1 0 0 %X"fo&cr>X\ 



S»WOPB-H c yllri^tS. 
[0074] 4)t, iEStfe-CWgSfl* P B - H c y 

aa?-r s mtwc* s tit x a t . mzmmmim.^ 
mmi-k Lxmm^tix^hm*mncymm.kmmz 

TSJSg^fxfcPB-HcyiftKli, «**?5*:h.teJt*L 

i 0 ? w^UfctS^tfcHc yliiMM« 
fe^H^Xti:, SSv-^-i: LTfl£fflT'# 5 £ 

■eftve, t MfiUKtoWTPB-Hc yaKOSKSIf 
Srofcfci*. PB-HcyiftKtiJmai+W^^^* 

-ft^WN^M^il^tCOt l^PB-Hcy*: 
tt^UT^iifcj&^^fcJSrofc. Uc* ! ot, He 
y^yA7fMiPB-Hc y«££fttt£IMgB! 
imcoM$km j 1 L &.U\ W&~?-$ - k LTffifflT§ £ £ 

[00 76] ^ri3, H c ylt?>^?VM, #MW^fr 

Srffl^T^TJffi. &tzte&Wffl.faliyJ*7v~?h7"yy a 

[00 77 ] WS««t«c*fflVVfej!«^(CffifflS*l.*H 
cyftJ'y'A-^fiMTOftfi;, ff"Ji.{±\ Ferguson^ 

[J. Lipid Res., 39, 925-933(1998)] <73j;3t3. |£f| 
frtt^^N'^ffc^^yXf-i >-f*7^P>- (He 
yT) &Rj£§ftML)tHc yt?>-A7M7t 

K^^t-^S^fc:. PB-HcyO/;P*7bM 
[0078] WSflWlWcSfflV^afiSSrffii: LTJi. M 

xii ffi^n^itffi mi 2mfr?#!&mu mm. 

■ tt* ■ «» (» 1 JK JWCflS^HA 1 9 9 2¥^fi=) 
3 3-1 1 7^-^\ P«*Sfij7tffi (^3JiS 

E^#^ 1987*«ff)iE«<3?-ry?*«fc8c, 

[00 79] He y-(t^ Wf^«WJg»C«ffl-rS*ll 
y^W5A^n7h^57^-, lffi*7A?nvb 

;"77-{-, 5A7D7l^57-(- *flL,if 

^7A;o-7l^77 -f— ff^if A>il£ 0 He yib^ 
^^WOtJtfBli, ^hSP ( 2 0 5 — 2 8 0 n m ) X'CO 

3S»ftt^^n^ (at2 IRK) 2 4 4-2 7 7^-y3E 
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L^IULX^^K 
[0080] 

imtmn ar, mwmizx ^w^mwm^zmmt 
&t>K xmataTcommizx ^xm^tih i>cr>x- 

[00811S1M1 [T/K/£y4>C0PB-Hc y<7) 

>vy-* v z-s^zmmm u p b - h c y commz tf 

-ofz« 

[0082] (1) [S-ABD-Hcy^i] 
1 0 0/imo 1 (ODL-^tyXf-f V (i^^tt) £ 
3 m 1 CO^/W^Jl? L . h >J X^T 5 y T'p H £ 8 . 
5tl)tlSL^:. 90wraol(7)ABD-F (I^IOffc^fiJf 
359r) Jlml^T-tf-byMcigSL. iZlcoa B D 
- F?§^££:1** ^-r-f c^^Snx , =fc < 
U 1 yx^T5>-T-pHSr8JilJiti)tlSL^„ 6 0 
°C"C2 O^SMJES^f*. RJtEM^itfflHPLC^T 
#*IU S-ABD-Hcy^^JXLfc. fift^WtCj: 

[0083] 7f°yy' : 6 0 0 E V/l-fV/KV b i/X 
•rA (^Tj—^-X) 

*5A:Lichrosorb 100 RP-18 (4. 
6x250ram|igS^) 

mMA : 0. 0 9%N'j7/^nil (liTTFAiH 

'SUB : 0. 0 7 5%TFA, 8 0 %7*b h - h 'J )V 
mtii: 0-2 8%HB/2 5^ 
SGI: lml/* 

: Sb£ (fflS 380nm, 5 OOnm) . 

[0 0 84] (2) [Tn--:7"5 >C0;><;l-#7°h*C0AB 
D-Ffc±4tfai] 

0. 799ml«0. 5%Y"fi^>V^Mi-Y U ( S 
DS) £ 2mM X^V- y^'T 5 > 4PK (EDTA) 
£#tfl 0 0mM iSdifeHHfiK (PH8. 2 ) , 0. 
1 m 1 (020mg/m 1 b Mflljf T;lX7'"$ > (is?-? 
A3 7 82) ?8S£ .0. 1 m 1 C04 OmM ABD-F 

mm ( yvw/i'Ari h izmm) , o . ooui 

(7)0. 5M h 'J - n - 7"f ;l/7 1 X 7 -( yM(y7f 
/I/^iTS KT*#fR)£i.g-£-U ^Wflm 1 coRtb 
JBEfcWSELfc. ,IcOMiE*l3t£ 6 0°CT'3 OrJMSfifcilU 

)Uf}7° bUsb AB D — F SrixJEESii:. 
«W*c*iHSLfc. RJSRT«s 20mlC00. 05%S 
D ST^SHtL^PD- 1 0*7A (77^77/1- 

-7 v- r 7 sj-r ? a ) •ema** £ yn^r ai l . am h c 
cy) bmicommzmnLtz, PD-io(;i-&*7 



U 5m 1(7)0. 05%SDS|777^f 

u i^6<^«iJ^)»aajEt«*L>t. 2m icoo. o 

5%SDS^777-fL, £C0B#C0jgtfJ?& (^Mt^i^ 

[0 08 5] (3) immz*&TA'y'§ymML# 
mi 

^l?>A7f (2ml ) t;2 m 1 CO 1 2 Nt&B?££- 
?±U *EETfcM*Lfc. 1 1 0°C7?2 oB#raan 

[0086] (4) [S-ABD-HcyWHPLCt 

- (tve looo. Mmmimtrnt) ttiu. « 

HLfcMSfc: 1 m 1 co*r&7j<£;!jn,iTv£$P Bftxvs: 

ft. 2ml «0*^^IIS^Kfit/J«IMf(£BfL, 
&baNMr?8!ffl 1 7t . iixtCO. 5m 1 COO . 09% 

hy7;^n^l (tfa) fcJniJKMSU jMfCf 

J Jl-?— (0 . 2 2//m) Jffl^t, 5 00 0 rp 

m T"i ^HBBtt^ § i b xmm% Jisi, afHPL 

CKtfSlLit, *5AliL ichrosorb 
100RP-18 (4. 6X250 mm, mfHiYFftt) 
tlnertsil ODS-2 (4. 6x250m 

m, y-x^t-fxyxtt) sawhus. mMA(0. 

0 9% TFA)T¥-m-ikLtz%7MzUmZ®.Mmt, 
jg#EB(0. 0 7 5% TFA, 8 0%Tb Nx h 

commzm&mzmmzit ( o - 2 8%?§«b/2 5 

. 1 m 1 /^-CO'S j&Tigft £ 'ft-otz . S-ABD- 
Hcy(if3£ (tg380nm, ^3t5 0 0 nm) £± 
Kl^<50*«ft5fe±*>. MS-ABD 
-He ySr-^WL. #M^7Ati5S-ABD-H c 
y^gmfiB^ffi*^^ {HI (^?7A : Lichro 
sorb 100RP-18) , 02 I ne 

r t s i 1 ODS-2)}. 
[0 087] -£j£S-ABD-HcyhH 

KflSLi chrosorb 100RP-18T 
4Mit, *t2 8*<7)b°-^S:*JXt^ (03) . ^<7)H 
**3»&iBlt«T5effll^ afiBEAt=JfflBL, StI ne 
r t s i 1 ODS-2t*iL!t. (04 ) 04^E|J 
t*U>;h°-7^S-ABD-Hc yX&h . ^<7)b°- 

cor 5 y K^w t #«itffl h p l c iz ± d Utt L^i . 

[0 088] S-ABD-Hcyl(jt"-?I1HI 

ajLfc. SMtteJi^jftS-ABD-HcyfciOfWL 

fcDUBlSttMLfc. 3 0nmo 1 CDTJV-f 

$>tZl£0. 0 3 nmo 1 COP B -He y^Sill.; 
t^^^t^rofc. HD*>. 0. l^WT^Syt, 
Hey AKTf H«r^t <t "3 tt^ LT V ^ i t >WJ! L 

[0089] Hffi^J2 [ b NT-zHfligS^cOP B -H c 



(11) J0 1-249 1 35 (P2001-249135A) 



y^ofJJS] 

TfTlSOb Nr-/HMI(3X^^ *|fc7 12-10)* 
ISift LT, PB-Hcyma£tff->fc. 

[0 0 9 0] (1) [«*«jSSIHc y«gs<0Hi*] 
PD-10^5A5r20ml«0. 5%SDSh2mM 

EDTASr#tf 1 OOmM (5 5BS«»t (pHS. 

tcj; 0 . S«H c y^m*T"S h> PD-10«*5 
AfftfmggflsfH 1 « < 2 ) t I^HWsfrofc. 
[009 1 ] (2) [jflLSfi^^^^S^ABD-FtCj: 

T;^S>1KK<?53&>*)>JfcStl6M2 ( 1 ) T'fiigL*:lfit 
«^*ttffl^4ffiU33fcWl (2) fclBHRKLT. A 

( 2 ) fcra«^^rj£(cTaaiH c < s^i^ * Hts 

yA7ft^LTUt Hey) t iifij^am* 

h»*u £ftf&?>^?m (2mn fcnuKut. Hf4 
Wli (3) b&M<aljmzx&m?>rt?'K<MBMtz 

[0092] (3) [HPLC{Cj;SS-ABD-Hc 

90101 1 ( 4 ) fc H«eWH£T. fomfr£&$.tih P B 
-HcyMIgLt. Li chrosorb 100 

RP-l8t*iU »2 84hot:-^*4)-KL (0 

5 ) „ Inertsil ODS-2 T^ffitJt 
(16) „ H^EPT^L^t— ^'*S-ABD-Hc 
yt'M. t— ^fflflfc^^JWJSiUtS-ABD-Hc 
yili2 5pmolti&^ t £;fxJ4ffl&#: 1 m 1 
Mtll>PB-Hcyit*l»W, tttfcfls^OPB- 
Hcy?«JK(i0. 0 2 5juM*C*ft£fc!&«ih&»ofc. ft 

T\ W.WMk. hh7-MI«PB-Hc 

[0093] [JS*<^P B -H c ygit^ 



«»# ( i 5*j fcAiawssitT^iweis* < i 
o«) frh, mm < 1 2tSfmuj&&) t.-Mk2- 
6vmm=miL. jauk^hkl^. £fc.&e>jM**iK 

Sfcflsi: Ls £tfcft2 i:H«<?5*ffitCTJfiUI+«0P B- 
H c yifcftOil^fcfTofc (mi ) . P B -H c yjftS 
l43Kl*fc J6»TB^if3SflaS*3r< . PB-Hcyl 

[0094] 
[*1 ] 



0.415 
0.560 
0,426 
0.425 
0.421 
0,550 
0.533 
0.538 
0.451 
0,482 
0.546 
0.447 
0.461 
0,449 
0.329 



0.431 
0.521 
0.491 
0.369 
0.431 
0.541 
0.503 
0.493 
0.413 
0.478 
0.566 
0.489 
0.451 
0.421 
0.365 



0.819 


0.851 


1.819 


1.764 


0.740 


0.810 


1.300 


1,341 


0,849 


0.8G5 


1.490 


1.518 


1.578 


1.497 


0.840 


; 0.805 


0.89/ 


0.912 


0,658 


0.645 



[0095] n»j4 imft%fomtwm%$mf¥<?> 

PB-Hc yCOMS] 

ammm (5omk) tAJ3m&&ifx^&wmg, 
mstm ( 3 2mm *wmmt u mm.m 2 1 mm^ 

^fcTPB-HcyfaSj&fcfrofc (07) „ PB- 
H c ycrtffl&z&MLtitiaMlZ. fflm&GM&kteL 
*miC0W&jmz X 0 tltz P B - H 

[00 96] *ffif?lj 5 [Jt4^H c yil^h Jfil^P B - 
HcyiiJgcOfflMMfS] 

HSSM4 t Htmt (M##5 ffS&#3 2 

*) J: 0. 3J»3 ( 1 2i$iaEUJftfc) (ctfolliLTJMI 
SrHSfU filfrffi (*ty^ VE I A^f -y h , A>f 
Ml 94 — 5361) £ i OJflL^H c y 

pb-hc y«Kt<?)fflM^srr (08) . m8frt>m 

[00 97 ] JtKW 1 [ A¥«BH c yJgiffi^SJ 

eft* ( i 5*) fcAnjawsstrrv^iHta* < 1 

0*) *»G>, ^MWf ( 1 2l8BGLk*Mfe) t , ft«2- 
6«IHttfc:«ifcU Att»HRLit. HifeflJ 5 i: PSIO 

^-ffitcT. Smyrna cymszzMfeLtz (»2> . 

[0098] 
C«2] 
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1 M1Z&(uM) 




3A /I EVU 


wzmm 








6.3 


7.8 






9.7 


11.6 






17.6 


22.5 


00.1 


*l1 ft 
O I .D 


11.4 


18.1 


1 o I 


9111 

£ 1 1 .J 


12.0 


22.3 


/O.D 




11.8 


16.7 


131.2 


223.1 


10.3 


91.3 


162.2 


291.3 


12.1 


20.4 


51 2 


141.3 


11.4 


19.2 


51.2 


69.3 


13.2 


2.4.1 


31.2 


63.4 


17.5 


267 






11.3 


19.7 






143 


206 






fl.3 


17.7 






110 


19.3 







[0099] -i^^sn^. tzbt-Mkx-h-oX 

jst± , i&M^ffi co^^h^ x~h h m&&r&& m § titz 
ifiL+itH c y ats tnmzmmt h cox-, p b - h c y 
awe t s&iRBMiaE^Btia-f - 1 ixmmx-% tzt im 

[0100] 

im*m%$k] *muzi o . t mi+cpb - h c 

y&t/H c y\t? VW9im&?h Z. b jW*B$*U 
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